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In this thesis, we consider application of Genetic Algorithms (GAs) for QoS Routing
in Mobile Ad-hoc Networks (MANETs) and node placement in Wireless Mesh
Networks (WMNS5s). In general, most of routing solutions in MANETSs deal with the
best effort data traffic. Connections with Quality of Service (QoS) requirements, such
as voice channels with delay and bandwidth constraints, are not supported. The QoS
routing has been receiving increasingly intensive attention, but searching for the
shortest path with many metrics is an NP-complete problem. For this reason,
approximated solutions and heuristic algorithms should be developed for multi-path
constraints QoS routing. Also, the routing methods should be adaptive, flexible, and
intelligent. For this reason, we use Genetic Algorithms (GAs) and Multi-objective
Optimization for QoS routing in MANETS.

In WMNgs, several optimization problems are appearing. Such problems are related
to optimizing network connectivity, coverage and stability. The solution of these
problems turns out to be crucial for optimized network performance. In the case of
WMNSs, such problems include computing placement of mesh router nodes so that
network performance is optimized. However, as these optimization problems are
known to be computationally hard to solve, GAs have been recently investigated as
effective resolution methods.

We have implemented a simulation system for ad-hoc networks using GA called
GAMAN and another simulator for mesh networks called WMN-GA. We evaluate the
performance of proposed heuristic methods by computer simulations. We evaluated
GAMAN and we have shown that the GAMAN algorithm has better behavior than
previous GAMAN-1 and GLBR algorithms and is a promising algorithm for QoS
routing in MANETs. We also evaluate the performance of the proposed WMN-GA
system by using different distributions of client and mesh routers and different GA
operators. We found that the proposed system has a very good behavior.

Our work has the following contributions: design and implementation of GAMAN
algorithm for ad-hoc networks; extension of proposed approach for multi-objective
optimization; design and implementation of WMN-GA system for mesh router
placement problem in WMNs, propose a ne gene coding method for GAMAN;
proposed new GA operators for WMN-GA; evaluation of GAMAN for QoS Routing;
and evaluation of WMN GA-based method for node placement problem.

The thesis is organized as follows. In Chapter 1, we introduce the background, the
purpose and the outline of this thesis. In Chapter 2, we present an overview of GAs.
In Chapter 3, we provide an introduction for wireless networks. Chapter 4 introduces
our proposed QoS routing method for MANETSs. Chapter 5 presents application of GA
for WMNs. In Chapter 6, we give evaluation results for MANETSs. In Chapter 7, we
present the evaluation results for WMNs. Chapter 8 concludes this thesis. We give
the conclusions and future work.
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